Transcription factor serum response factor is selectively involved in the mechanisms of long-term synapse-specific plasticity.
Our previous studies demonstrated that acquisition of nociceptive sensitization in common snails is accompanied by long-term facilitation of the responses of defensive behavior command neurons LPl1 and RPl1 to sensory stimuli, this being dependent on the processes of translation and transcription. The mechanism of induction of long-term synaptic facilitation at the sensory inputs of neurons from chemoreceptors on the head involves cAMP and the immediate early gene transcription factor C/EBP (CCAAT-enhancer-binding protein), while regulation of the other sensory input of neurons LPl1 and RPl1 - from mechanoreceptors on the head - depends on protein kinase C. The present report describes studies of the involvement of the transcription factor serum response factor (SRF) in the processes of the synapse-specific plasticity of neuron LPl1 during the acquisition of sensitization in snails. The acquisition of sensitization during intracellular administration of oligonucleotides specifically inhibiting SRF led to the selective suppression of synaptic facilitation in the responses of neuron LPl1 to tactile stimulation of the snail's head. Synaptic facilitation of responses to chemical stimulation of the head and tactile stimulation of the foot developed just as in neurons in control sensitized animals. The results were assessed in relation to a hypothesis postulating that synapse-specific plasticity on learning may occur because of selective neurochemical "projection" of synaptic connections to various genes within neurons.